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WEBSTER LAKE DAM
DAM-BREAK FLOOD ANALYSIS

INTRODUCTION AND PURPOSE

This report presents the findings of a dam-break flood
analysis performed for Webster Lake Dam. The dam is
owned, operated and maintained by the New Hampshire
Water Resources Beoard. Included in the report are a
description of pertinent features of the dam, the pro-
cedure used for the analysis, the assumed dam-break
conditions, and the resulting effect on downstream
flooded areas. This study was not performed because of
any known likelihood of a dam-break at Webster Lake
Dam. Its purpose is to provide quantitative informa-
tion for emergency planning use.

DAM DESCRIPTION

Identification No.: NH 00410

Name of Dam: Webster Lake Dam (Chance Brook
Dam)

Town: Franklin

County and State: Merrimack, NH

Stream: Chance Brook

Chance Brook Dam is located in Franklin, New Hampshire
approximately cne mile scutheast of the Webster Lake
outlet. The dam is a 18-foot high concrete gravity
structure with a 110 foot long ogee spillway, a three-
bay sluiceway with stop-logs, and a 4 foot by 4.5 foot
gated sluice-way. The stop-log bays are each approxi-
mately 3-1/2 feet wide. The dam impounds water in
Chance Pond and Webster Lake for recreational use. The
downstream brook flows into the Pemigewasset River,
which eventually discharges intc the Merrimack River.

PERTINENT DATA

Data is taken from "Phase I Inspection Report" for
Webster Lake Dam (Chance Brook Dam) dated August 1978.

a. Drainage Area

Webster Lake as shown on the U.S5.G.3, Quadrangle
Sheet (Plate 1) is located along the Chance Brook.

The dam impounds both Chance Pond and Webster Lake.
The drainage area above the dam has rolling
topography with an area of 19.5 square miles. The
drainage area at Webster Lake is approximately 17.3
square miles. The site plan is shown on Plate 2.
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Elevation Feet (N.G.V.D.) . <

(1Y Top of dam - ﬁOM,E
{(2) Spillway crest - 398.6

Reservoir
(1) Length of recreation pool - 2.5 miles
Storage (AcremFeet)*'

(1) Top of dam - 2,650 acre-feet
(2) Spillway crest - 1,100 acre-feet

&

Reservoir. Surface (Acres)

(1) Top of dam - 675 acres
(2) Spillway crest - 575 acres
Dam - : B ;
(1) Type Conerete gravity
(2) Length 133 feet
(3) Height 14 feet -~
.:a. e
Spillway , . i
(1) Type | Concrete ogeé
(2) Length of 110 feet
weir :
(3) Crest 398.7 feet NGUD i
' elevation- >

Reguiating Outlets;&,;

The régulating outlets consist of a three béy
sluiceway with stop-logs and a manually operated
gated slu1ceway.

- The openlngs of the three bay sluiceway are 3.75

feet, 4.17 feet, and 3.75 feet wide, respectively

with invert elevation 393.7 feet. The stop-logs in

each bay are pulled and replaced by hand with
lifting hook and only one or at most two boards cahn S
be so removed under head

¥For purposes of the dam break flood analysis,

storage was adjusted to include-the total volume
including surcharge storage o¢f Chance Pond and
Webster Lake during pre-breach conditions: 1985 acre
feet at elevation 398.6 and 10,369 acre feet at
elevation 401.6 N.G.V.D.
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The gated sluiceway consists of a five foot square
timber sluice gate which controls a 4 foot by 4.5
foot concrete waterway opening. The invert of the
opening 1is elevation 392.2 feet. The gate 1is
operated by a pedestal mounted hand crank which is

in a wood framed gate house.

VALLEY DESCRIPTION

The stream valley of Chance Brook below Webster Lake
Dam is steeply sloping, averaging 155 feet per mile to
the Pemigewasset River. The floodplain is generally
narrow, averaging about 100 feet wide. The brook flows
through residential and commercial areas of the Town of
Webster. The Pemigewasset River and Merrimack River
average approximately 6 feet per mile with floodplains
approximately 300-600 feet wide. Chance Brook joins
the Pemigewasset River approximately 0.7 mile
downstream of the dam. There is one run-of-the-river
dam on. Chance Brook in the study reach. This dam
behind the Oak Laminates Company on Route 3A does not
have significant surchage storage volume available to
attenuate flood discharges and therefore was excluded
from the dam break analysis. The total study each is
shown on Plate 1.

MODEL DESCRIPTION

The Webster Lake Dam-Break Analysis was made using the
NWS version, dated July 1984, of the "National Weather
Service Dam~«Break Flood Forecasting Computer Model",
developed by D.L. Fread, Research Hydrologist, Office
of Hydrology, National Weather Service, NOAA, Silver
Spring, Maryland 20910, Input for the model consisted
of: (a) storage characteristies of the reservoir, (b)
selected geometry and duration of the breach develop-
ment, (¢) hydraulic inflows, (d) hydraulic roughness
coefficients, and (e) active and inactive flow regions.
Based on the input data, the model computes the dam-
break outflow hydrograph and routes it downstream. The
analysis provides output on the attentuation of the

flood =staces and timine of the flood wave 25 it
stages, ang Timing of Lhe wave as 1lU

4 A NAS 2 4 U

progresses downstream.
ASSUMED DAM BREAK CONDITIONS

General: The magnitude of a flood resulting from the
hypothetical failure of Webster Lake Dam is a function
of many different parameters including size of breach,
initial pool level and storage, rate of breach
formation, channel and overbank roughness and ante-
cedent flow conditions. Engineering assumptions of
conditions which could be reasonably expected to exist
prior to a failure of Webster Lake Pam and which were
used in the analysis are presented below:



(1) Initial Pool Leével: 4071.6 feet N.G.V.D., 3.0 Teet
’ above spillway. crest.

(2) Reservoir'Inflow Maximum khown flood at dam site
March 1936 = 2, 500 cfs.

(3) 'Breach Invert: 390.0 feet N.G.V.D.

(4) Breach Base Width: 145 feet, vertical Side slopes

1W: 0.0.H.
!!:\- mas o L oI L IR, T PR I SRR TR .1 h-A - n'r-' L/,,.-‘_-
LD} lLime, 10 \,omple e rormdLion oI rea U D nOU!"‘.
{(6) D stream Channel Roughness Manning's "n" =

ow

.05 @ tv . 140,

(7) Pre-Breach River Flows: The pre-breach river flow
was assumed equal to the estimated flood of récord
- March 1936 - 2500 cfs. -

Several constrictions exist alohg Chance Pond between
Webster Lake and Webster Lake Dam. Théese constrictions
could very well reduce the flow capacity of the brook
and cause hlgh Water levels ih Webster Lake durlng

floods. Plate 2 shows the 1location of Enese»wﬁgﬁﬂ

structures-. Basic data on these constrlctlonSJfE*as
follows:

‘Carr Street: 10 ft. dlameter corregated steel ¢ulvert

w1th accumulated rocks and other debris on the’

invert. Road embankment allows for an 11. 4 ft.
depth of headwater. Invert = 393.5 NGVD. Assumed
water surface elevation:at time of failure: H406.4
Ft. NGVD.

TemrE

.

R.R. Culvert: Split stone with mortar; vertical sides

and arched top (dimensions: 13;6 ft. wide x 14;0

ft. at crown). Sand, roeck and debris for the
streambed. Helght 6f embankment allows for a
headwater of 38 ft. Invert = 395.0 NGVD. - Assumed

water. surface elevation at +1mn of failure: 4]3=O

Ft. NGVD.

Rte. 11: Concrete box ‘culvert with sand, rock and
collected debris for a stréambed (diménsions: .13.2
ft. wide x 8 ft. high). Headwater condltlons and
lakeside development allows for a maximum pond
elevation of 405.7 or 10.3 ft. depth without
severe damage. Invert = 394.6 NGVD (in. sand).
Assumed water surface elevation at time of

T B I'\ e RIMIFTY

failure: 413.0 Ft. NGVD.

For the dam break analysis, storage was calculated at

the elevations onrrnqnnqd1pa to =2 d1qﬂhnran of QRﬂﬂ ofs

CALYOwiVilo i Vi O i aewdledada

_ through the Carr Street and R. R. culverts. This volume

A
a

[L7]
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(n

was then assumed to sustain the failure wave through
the downstream valley. In the event of an actual
failure at Webster Lake Dam, secondary controls would
develop upstream at Carr Street and the R.R. culvert.

However, due to the uncertain nature of the events
leading to a major dam failure and in the interest of
providing the worst case scenario, the three upstream
constrictions were assumed to have no impact on the
failure of Webster Lake Dam.

RESULTS

The resulting peak stage flood profile is shown on
plate 3. Because of the scarcity of good topographic
mapping in the area, profiles are shown in feet above
normal summertime {(July-August) low water (NLW). Users
of the information can establish depth of flooding at
particular properties by establishing its relative
elevation with respect to the adjacent stream level.
Variations in depth above NLW progressing downstream,
is attributable to changes in natural stream hydraulic
capacity as well as changes in peak discharge.

The peak dam break discharge from Webster Lake is 6,170

-efs producing a rise of approximately 12.5 feet above

the NLW river depth at a point 0.01 miles downstream

from the dam
irgm The gan.

The initial computer analysis was run using a storage
routing option but results indicated tailwater to be
above the starting pool level of the lake. Therefore,
the analysis was changed to a dynamic option whereby
the tailwater would be included in a submerged breach
solution. The submerged breach solution reduced the
failure discharged by approximately 1000 cfs.

At a distance of 0.48 miles below Webster Lake Dam,
Wwithin the City of Franklin, peak discharge is 6130
cfs and the rise over NLW stage would be about 9.9
feet. At 0.65 miles downstream from the dam, the peak
discharge is 6130 cfs with an associated rise of 11.4
feet over NLW stage. Peak discharge, stages and timing
for three stations downstream from Webster Lake Dam are
shown on Plate 3. The stations are located .01, 0.48
and 0.65 miles downstream of the dam. The dam-break
does not attenuate along Chance Brook due to the steep
channel slope. The dam-break is attenuated to
insignificant 1levels along the Pemigewassett and
Merrimack Rivers.

The input data file is in Appendix A, wile Appendix B
contains the output file.
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APPENDIX A
INPUT DATA FILE
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APPENDIX B
OUTPUT DATA FILE
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MLTIRLE DA INDICATOR ‘ MLDR
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oAk 1
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TAELE (F ELEVATION & SURFALE 4Rta

SURFACE A3EA (MGAES!  ELEVATIN (FT)
SAK) REALK)
FRERRRHRE AT BHEERHENRRERA £
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P !5 A
ia¥ o T

A i

A BRIl

R Rtk

4 W

R 40

DAY NUHBER
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ELEVATION OF WATER SURFACE oo 860
SI0E SLOPE OF GREACH ! 0
ELEVATION OF BOTTON OF RRCACH SV mp
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ELEVATION OF CENTER CF GATE OPENINGS g
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MANNING ¥ ROUGHNESS COEFFICIENTS FOR THE GIVEN REACHES
(CNIK, I} 4K=1,HE5) WHERE 1 = REACH WUHBER
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